An Evaluation of Pfmdr1 Mutations in Chloroquine Resistance: Effect of Host Factor  by Nneji, C.M.
e312 13th International Congress on Infectious Diseases Abstracts, Poster Presentations
constructed from peripheral blood lymphocytes of eight
patients infected with Plasmodium falciparum and screened
for the production of human monoclonal antibody Fab frag-
ments to the C terminal 19-kDa fragment of P. falciparum
merozoite surface protein 1 (MSP-119). Three Fab clones rec-
ognized recombinant MSP-119 under nonreducing conditions.
Indirect immunoﬂuorescence microscopy demonstrated that
three Fab clones stained the surface of late tropho-
zoites/schizonts and merozoites. The dissociation constants
of these Fab fragments to recombinant MSP-119 ranged from
1.09× 10−9 to 2.66× 10−9 M. In order to improve the bind-
ing afﬁnity of the Fab fragments, we modiﬁed the single
amino acid in the third complementary-determining regions
of Fab heavy and light chains by using recombination PCR.
Tyr92 or Ile97 in the light chain and Val101 or Trp107 in
the heavy chain were selected and modiﬁed. While effec-
tive replacement at Tyr92 or Val101was not found, Ile97 in
the light chain and Trp107 in the heavy chain were possi-
bly substituted with Gly, Leu, Glu, Ala or Ser, and Arg or
Ser, respectively. Fabs with Ile97Leu and Trp107Ser exhibited
the improved afﬁnity compared with the original Fab. Our
study shows that the combinatorial immunoglobulin gene
library derived from malaria patients provides a powerful
tool for producing high-afﬁnity human antibodies speciﬁc for
P. falciparum.
doi:10.1016/j.ijid.2008.05.835
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Background: Anti-malarial drug resistance is a challeng-
ing problem for the global health community including
sub-Saharan Africa. Resistance to chloroquine (CQ)-ﬁrst
emerging in the 1960s-has steadily increased, and only
negligible susceptibility remains in much of the world.
Sulphadoxine/pyrimethamine (SP) replaced CQ as the
ﬁrst line therapeutic in Kenya for uncomplicated malaria
in 1998. During this’s study’s time period, 2003—2005,
anecdotal evidence indicated frequent SP treatment
failure.
Methods: To determine the malarial resistance patterns
to CQ and SP in two contrasting regions of Kenya, speci-
mens were collected from symptomatic volunteers in Malindi
and Busia. These towns represent coastal and western Kenya
respectively-the two regions of highest malaria transmission
in Kenya. DNA was isolated, and point speciﬁc polymor-
phisms known to confer resistance, Pfdhfr, Pfdhps, Pfmdr1,
and Pfcrt, were genotyped.
Results: There was over 90 percent mutation of the Pfcrt
gene (K76 locus) at both study sites which is consistent
with high CQ resistance. Likewise, SP demonstrated greater
than 75% mutation at all important resistance loci at both
sites. Speciﬁcally, a ‘‘quintuple mutant’’ (triple mutation
in Pfdhfr, Asn51Ile, Cys59Arg, Ser108Asn and Ala437Gly, Lys,
Leu540Glu mutations in Pfdhps) were detected in Malindi
and Busia.
Conclusion: Signiﬁcant resistance to CQ and SP in both
regions was observed. CQ resistance persisted despite a
decrease in drug pressure secondary to the national formu-
lary change in 1998 though it is likely that CQ is still widely
available and used as a self-medication. The discovery of
the quintuplemutation implies near-total SP resistance. This
ﬁnding was signiﬁcant because SP was the primary treatment
modality in Kenya at the time of the study, and incidentally,
this research subsequently played a signiﬁcant role in the
Health Ministry’s adoption of artemisinin-based antimalari-
als in 2005.
doi:10.1016/j.ijid.2008.05.836
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Background: Pfcrt and Pfmdr1 mutations have been
reported to be associated with chloroquine resistance, but
these reports have been inconsistent. Red cell factors,
sickle cell trait, ABO blood group antigens and glucose-
6-phosphate dehydrogenase (G6PD) deﬁciency are known
to confer some degree of resistance against malaria para-
site infection but their interplay with CQ resistance is yet
unknown. This study therefore aims at evaluating the cor-
relation of CQ resistance with Pfmdr1 mutation and certain
host factors in humans.
Methods: One hundred and twenty patients (1—15yrs)
with acute uncomplicated falciparum malaria were enrolled
into the study. They were administered standard doses
of CQ and followed up for parasitological and clini-
cal response for 14 days. Thick and thin blood ﬁlms
as well as ﬁlter paper blood samples were obtained
from patients before enrolment and during follow up.
Blood samples were collected in EDTA bottles for assess-
ment of haematological parameters. DNA was extracted
from ﬁlter paper using the methanol ﬁxation method and
used for Pfmdr1 and msp1 analyses by polymerase chain
reaction.
Results: Seventy patients were followed up to day 14.53%
of the patients were cured, with a 47% failure rate to
CQ. Although Pfmdr1Y86 was detected in majority of the
patients (19/33) with clinical failure, this was not statisti-
cally signiﬁcant (p > 0.05). 88% of the clinical failures was
due to recrudescence and this was highly signiﬁcant with
treatment outcome (p = 0.000). No signiﬁcant association
was found between Pfmdr1 alleles and red cell factors. How-
ever, individuals with HbAA were found to be 2.3 times more
likely to develop resistance to CQ treatment compared to
those having HbAS.
Conclusion: In conclusion, the prevalence of CQ resis-
tance and Pfmdr1Y86 mutation was high in this malaria
endemic setting. There was no clear inﬂuence of ABO, G6PD
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deﬁciency and Hb genotype on CQ resistance and Pfmdr1
mutation.
doi:10.1016/j.ijid.2008.05.837
47.019
Using High Throughput PCR-based Parasite Quantiﬁca-
tion to Describe the Development of Immunity to Malaria
Through Time
C. Obunga ∗, J. Tuju, M.J. Mackinnon
KEMRI/Wellcome Trust Research Programme, Kiliﬁ, Kenya
Parasite density can be used to indicate levels of immu-
nity to malaria. To understand the development of immunity,
we examined age patterns of parasite densities in two
areas of different transmission intensities in coastal Kenya.
Cross-sectional bleeds were carried out at three- month
intervals, where ﬁnger prick blood samples were taken from
the same set of children on ﬁve different occasions. DNA
was extracted and real-time PCR analysis done to quantify
parasite numbers. At the same time, species differentia-
tion between P. falciparum and P. malariae was evaluated.
We will use the data to describe age patterns of infection,
re-infection and parasite loads as a function of transmis-
sion intensity. The ensuing data are important in generating
models that help paint a picture of parasite burden across
different age proﬁles. This will in turn help understand the
development of immunity as a function of exposure.
doi:10.1016/j.ijid.2008.05.838
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Background: Uganda recently adopted the use of
CoArtem as an ACT of choice in the treatment of uncompli-
cated malaria. Coartem is given over three days in divided
doses which are associated with problems of compliance and
adherence. Arco on the other hand is a single dose treatment
likely to improve compliance. We thus conducted a study to
compare the efﬁcacy and safety of ARCO and Coartem in the
treatment of uncomplicated malaria among adult patients
attending Mulago Hospital, Kampala Uganda.
Methods: Between July 2006 and April 2007 an open label
randomized study was carried out at Mulago National refer-
ral hospital, Kampala Uganda. We screened 3862 patients
with fever for malaria of whom 377 had a positive blood
smear for malaria. Of the patients with a positive blood
smear 234 (62%) fulﬁlled the inclusion criteria for the study
and were randomized in the two study arms (Arco and
Coartem). The study patients were given treatment and
followed up for 28 days observing clinical improvement,
parasitological clearance and any adverse events. Data was
entered using access and analyzed using SPSS.
Results: Of the 234 patients recruited in the study, 118
received ARCO and 116 received Coartem. All patients in
both arms achieved 100% parasite clearance by day 2. No
recrudescence of malaria was observed in both arms by day
28. Two patients in the Arco arm and non in the Coartem arm
got a re-infection during the 28 day follow-up period. More
than 85% of the patients in both arms had fever cleared by
day 3. No serious adverse events were reported/observed in
any of the study arms.
Conclusions: Arco and CoArtem are equally effective and
safe in the treatment of uncomplicated malaria. Arco is a
suitable alternative ACT in the treatment of uncomplicated
malaria in adult patients in Uganda.
doi:10.1016/j.ijid.2008.05.839
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Objective: To document status of malaria infection and
efﬁcacy of preventive measures on the epidemiological pro-
ﬁle of imported malaria cases in Kuwait during 1985—2000.
Methods: The study included screening of all migrant
workers from malaria endemic countries on their ﬁrst entry
to Kuwait and, all suspected malaria cases already residing
in the country. The study period was between 1985 to 1990;
pre war (1985—1990), post war (1992—1997) and proactive
preventive (2000—2007) periods.
Results: The annual incidence of malaria cases detected
during pre war, post war and proactive preventive period
ranged between 465—1229, 746—1379, and 343—399 respec-
tively. P. vivax infection was detected in 71% and P.
falciparum in 27% of the cases. The number of malaria
cases detected increased to >1300 cases after the war during
1992—1993. However, the number of malaria cases dropped
signiﬁcantly to less than 400 during 2000—2007 (p 80%) of
malaria patients were young male adults between 23—40
years of age. The data on drug resistance was not well
deﬁned due to limited testing.
Conclusion: This study suggests that the proactive
preventive program to screen all intending immigrants
for malaria infection in their home countries signiﬁcantly
reduced the numbers of imported infections to <400 cases
per year, a drop by 45.2%. In addition, it also identiﬁed
a group of settled immigrants at high risk for malaria
infection during their visit to home countries. This group
needs to be targeted for prevention strategies.
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